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The implementation of inter-organizational systems like business- to- business e-
commerce (B2B e-commerce)  is being categorized as a system with high degree 
of difficulty since it involves complexity of the multiple relationships and 
interactions between trading partners. Companies need to consider their own 
strengths and weaknesses before making decisions to explore new B2B e-
commerce without weakening the existing traditional marketing channels. The 
main aim of this paper is to generate understanding on the development of 
weighting score of internal and external barrier indicators which impact the B2B 
e- commerce development of the Small Medium Enterprise (SMEs) in agro- 
based industry. The analytical process hierarchy (AHP) has been used to 
establish ranking so that key elements can be determined. The AHP is used due 
to the fact that its utility outweighs other research methods in terms of providing 
a more accurate and consistent judgment. Thus, companies able to identify their 
readiness level for implementing B2B e-commerce and every aspect needed to 
improve them selves before implementing the applications.   
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Introduction 
Effective rating system can substantially improve the effectiveness of B2B e-commerce 
readiness measurement of an organization since it can provide a means for the participated 
organizations to determine the level of B2B e-commerce adoption rates. For the purpose of 
establishing ranking, assigning weights for a specific parameter, can help to prioritize 
elements so the important and less important elements can be determined through various 
weighted methods (Zhoa et al, 2007). It also helps to provide a more accurate judgment in 
making decision since the elements already been weighted fairly (Cheng and Li, 2001; 
Ekstrom and Bjornsson 2006). However, in measuring the aggregated performance 
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comparisons in B2B e-commerce area, composite indicator (CI) of B2B e-commerce 
readiness index that is built upon a number of individual barrier indicators is needed. Since 
the aggregation methods of indicators could lead to different CI values, the quality and 
reliability of a CI depend heavily on the underlying aggregation scheme (Bobko et al 2007, 
Zhoa et al 2007b; Hermans et al 2009). The process of obtaining such an index requires 
different weighted approaches which are methodologically challenging.  
The e- readiness assessment metrics that we develop in this research involve the 
collection of various critical barriers about B2B e-commerce. There is then a need to 
combine all of this information to produce a model that able to assess B2B e-commerce 
readiness implementation of the organization. The tasks of combining different indicators 
to make predictions or arrive at composite B2B e-commerce readiness assessment score has 
confronted researcher with issues of selecting the most suitable weighted approach. It has 
been noted that, the weighting of indicators when generating a composite score is an 
element that need to be looked at, as there are many approaches can be used, including 
empirical regression weights/statisticaltechnique, weights based on archival information, 
unit weights and weights directly based on subject matterexpert judgments (Bobko et al 
2007). However, this research focuses on Analytic Hierarchy Process (AHP) approach and 
the description of the steps involved in using the approach.  
There are two fundamental approaches to this article. We will first analyze and synthesis 
the existing literature on the relationships between AHP method with other methods as well 
as the logic of these methods. Then, the development of B2B e- commerce readiness 
assessment model using AHP approach will be presented, followed by demonstration of 
assessment from five SMEs to reaffirms the usefulness of AHP methods in determining 
measures for B2B e-commerce readiness.  
 
Background 
Even though the paper focuses on AHP method, critical analyses on the other available 
methods are given as guidance to other researchers. In selecting the most suitable approach 
to establish ranking and assigning weights, there are three different techniques can be used 
which are assigning equal weights, assigning subjective weights or through statistical 
techniques.  
 
Equal weights  
The equal weights technique means exactly what it is implies as it assigned equal 
weights on the parameters involved for the purpose of coming out for a ranking.  In many 
cases, all variables are given the same weight where there is no statistical and empirical 
ground for choosing a different scheme (Hanafizadeh et al, 2009). Digital Opportunity 
Index (DOI) and Technology Achievement Index (TAI) are among the composite indices 
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that use this method of weighting. However, Budhiraja and Sachdeva (2002) argued that the 
technique is not advisable as the parameters should not having equal level of importance. In 
addition, according to Einhorn and Hogarth (1975), comparing with statistical method of 
multiple regression, unit weight always outperform regression weight during validation 
process, as the method are not associated with sampling error. This is because they are 
developed a priori and not on a sample data (Bobko et al 2007). However, it should be 
noted that unit weights are likely to be superior weighting strategies to regression weighting 
in small samples for example below 75 and likely to be similar in moderately sized samples 
up to 200. For larger sample, it is believed that regression weights are better (Bobko et al 
2007; Dorans and Drasgow, 1978).  
 
Objective weights 
In a practical vein, Budhiraja and Sachdeva (2002) mentioned that the determination of 
weights for each e- readiness barriers can be effectively done through statistical technique 
of analysis based on the observed values or known as objective weights. The technique 
assigns weights to parameters based on the observed values. Zhoa et al 2007 suggested the 
use of weighted product (WP) method called multiplicative optimization model to 
determine the weight for sub- indicators during the process of constructing the CIs.  The 
method seems to be a better choice since it allows each entity to select a set of weights 
which are most favourable for itself, thus, avoids the subjectivity in determining the 
weights for sub-indicators (Zhoa et al 2007c) Principal Component Analysis (PCA) is 
another technique of assigning objective weight to the parameters. Based on the objective 
of the analysis which is to identify and classify the critical factor of B2B e- commerce from 
the perspective of agro based industry, analytical process through statistical technique of 
factor analysis can be used (Fathian et al 2008 and Kim and Mueller, 1978).  The other 
method to generate weights is through associating Principle component analysis with 
regression analysis.  CIs that are developed by statistical procedures are believed more 
flexible, adaptable, modifiable over time while it sustains its original structure 
(Hanafizadeh et al 2009).    
 
Subjective weights 
Another approach to determine weight is through using subjective weights technique 
which involves asking subject matter experts for their numerical judgments that distinguish 
component scores from one another. Subject matter experts are given certain scale (eg. 200 
point scale) or in money value (eg. $100) to determine relative weights for components in 
the selection composite (Bobko et al 2007; Hatton 2008). The method which is also called 
budget allocation (BA), implies that the indicators with more budget are more important 
compared to the others (Hermans et al 2009). The share of the budget assigned to each 
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indicator determine its weight. From this, rankings based on the order of preferences can be 
determined. The experts’ opinion technique is deployed by  various composite indices.  
Example of these indices are the composite indicator of e- business readiness of European 
Enterprises by OECD and the joint research center (JRC) (Tarantola et al, 2006).  The 
Network Readiness Index (NRI) is another example that uses a combination of “hard” data 
from reputable institutions and "soft" data from senior business executives  around the 
world under Institute for Management Development's (IMD) Executive Opinion Survey 
(EOS). Another example of composite indices that based on the opinions of the experts to 
determine the weights of the different dimensions are Economist Intelligent Units (EIU), 
Digital Access Index (DAI) and National Informatization Quotient (NIQ). Even though, the 
method has been widely used, there are several significance limitations of this method. For 
example, in some cases there are not enough experts in the particular field which the 
outcomes of the composite index are not robust. Moreover, the use of this method was 
limited when there are large number of indicators and questions (Hanafizadeh et al, 2009)  
However, from the various weighting methods which each has their own strengths and 
constrains, possibly the hardest decision is to determine what weighting method should be 
used and in what situation will one method be more suitable than another? 
     
The AHP Method  
This research looks for method to help in setting priorities and weights, when both 
qualitative and quantitative aspects of a decision need to be considered. According to 
Hermans et al (2009), AHP and BA belong to the same family of participatory methods 
which possibly makes the choice between of lesser impact. However, method like AHP 
which serves to quantify relative priorities of factors and alternatives within a specific scale 
based on human judgment are used n this research (Lee et al., 1995; Hafeez et al., 2000) . 
But again these processes are based on individual perceptions with reference to the 
credibility and the quality of their perceptions. The consistency test employed by this 
method can screen out inconsistent responses thus, respondents who could not provide 
consistent judgments logically would not achieve the consistent comparison test.   
Analytic hierarchy process (AHP) is becoming quite popular in research due to the fact 
that its utility outweighs other research methods. AHP is a decision aiding method 
developed by Saaty in 1980 due to the scarce resources allocation and planning needs for 
the military (Cheng and Li 2001; Hafeez and Essmail, 2007). Using AHP method to 
prioritize would give the researcher an excellent starting point to determine indicator 
weights. The AHP process has proved to be a structured method that able to elicit biased 
opinions of decision makers in weighting and prioritization. The methods also are reliable, 
repeatable and can easily be incorporated into multiple, objective programming 
formulations (Yang and Lee, 1997). This make it applicable in simple personal decisions to 
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the complex decisions in various fields of management science, economics, finance, 
politics, and sports (Saaty and Vargas, 1991; Stein and Ahmad, 2008).  
Over the past few years, AHP has been used widely for aiding in the decision making 
process in determining the best selection alternatives involving the identification of critical 
factor in the IT projects (Shiraz and Manesh, 2010), development of road safety index 
(Hermans et al 2009), identifying software compatibility problem (Kaarslan and Gundogar, 
2008), determination of individual key capabilities (Hafeez and Essmail, 2007),  e- learning 
implementation problem (Begicevic et al 2007), rating system development to rate 
individual’s credibility (Ekstrom, Bjornsson and Nass 2003), determination of e- readiness 
indicator rankings (Huang et al 2004; Fotouhiyehpour 2004), measurement for business 
performance (Cheng et al 2001), evaluation of various ethical situations (Stein and Ahmad, 
2008) and many others. In fact, according to Vaidya and Kumar, the method is a well 
known method and been used widely since 1980’s. Their comparative studies of 150 papers 
on the usage of the application of AHP, proved that the methods has been widely accepted 
in social, economical, engineering, education, political, manufacturing, psychology and 
others. Even though, there  was an argument that AHP is not actually a practical approach 
since most of the results are so close together, thus the effect of weighting in the analysis is 
not really clear, the advantages far out weight its weaknesses (Hafeez and Essmail ,2007). It 
is believed that AHP is a powerful tools for comparing alternative design concepts and can 
easily be understood and applied by the managers.   
This paper is intended to demonstrate the development of barriers assessment model to 
measure B2B e- commerce readiness of SMEs using AHP approach. At the end of the 
research, five field studies of SME were conducted to illustrate and test the usefulness of 
the proposed e-readiness assessment framework.  
 
The Development of E-Readiness Assessment Framework 
It should be noted that the process of constructing B2B e-commerce readiness index is 
complex and consists of several phases. In each phase, the researcher is left with 
methodological choices that might influence the organizational readiness ranking. As there 
is no agreement or a prior knowledge on the best or ideal method for developing composite 
indicator, several techniques for indicators selection, weighting and aggregation need to be 
considered. As mentioned earlier, AHP includes both the rating and comparison methods of 
two or more alternatives. AHP begins with defining a hierarchical structure of the problem. 
According to Cheng and Li (2001), in general AHP involves eight-steps method as shown 
below.  
 
Step 1. Decision problem: weighting the barriers  
The decision problem should be defined clearly since it drives the whole process. For 
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this research, we would like to use AHP to determine the key factors of B2B e-commerce 
readiness, rank it and assign weight to each specific barrier. For this, AHP is used to 
evaluate internal and external B2B e-commerce barriers. The barriers are arranged in a 
proper hierarchy classification of different levels constituting goal, criteria and sub-criteria. 
The top level considers the decision objective of the situation. The intermediate levels of 
the hierarchy consist of decision criteria/sub-criteria. 
 
Step 2. Setting up the decision hierarchy based on developed model  
We map out the complexity of various barriers into different levels or components and 
synthesizing the relations of the components. In this research, the decomposition of the 
barriers  refers to the aggregation of similar criteria into different groups, while the 
synthesis of relations is the integration of them in a systematic way. The model is 
represented by three dimensions of individual, organizational and environmental, and each 
of these dimension has its own barriers. The individual dimension is based on individual 
personal traits, while internal dimension constitute barriers from the aspects of 
competencies, technology and business process, whilst external dimension consists of 
several criteria of market forces, supporting industries and government aspects.  Overall, 
the framework contains 30 issues of B2B e-commerce readiness. Figure 2 shows the top 
three levels consist of dimensions, aspects and issues of the framework. The numbers in 
bracket represent the total indicators identified under each classification. 
 
Figure 1.The First Three Level Hierarchical B2B E-Commerce Readiness Assessment Model 
 
According to Cheng et al 2001, the formation of the hierarchy is based upon two 
assumptions, without which a problem cannot be dealt with using AHP: 
(1) It is expected that each element of a level in the hierarchy would be related to the 
elements at the adjacent levels. AHP recognizes the interaction between elements of two 
adjacent levels. 
(2) There is no hypothesized relationship between the elements of different groups at the 
same level.  
Thus, the factors of individual, internal and external are interrelated factors, and the 
order in which they are mentioned is not relevant. The level of importance of these criteria 
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has not been determined. AHP method is used to calculate relative weights of these 
dimensions and criteria. 
 
Step 4. Data collection from the selection panel  
Data are obtained by direct questioning experts who are actively involved in the B2B 
e-commerce development project from agro- based industry. The selection of the experts 
are based on two criteria such as: (1) knowledgeable and experience in e- commerce related 
areas thus able to provide an overview and insight of B2B e-commerce from different 
perspectives (2) have experience and background in agro- based industries. Based on these 
criteria, we managed to get six experts from various agro based industry backgrounds. A 
questionnaire is designed to collect data that are useful to assign weights to the elements of 
B2B e-commerce readiness hierarchy. The weight of the indicators is determined using an 
Analytic Hierarchy Process (AHP) method by Saaty (1980)  based upon experts’ judgment. 
This involves the employment of the pair-wise comparison matrix that will be described in 
the next step.   
 
Step 5. Employing the pair-wise comparisons  
The elements of each level of the decision hierarchy are rated using the pair-wise 
comparison. A pairwise comparison matrix is formed with regard to Saaty’s scale to show 
their relative importance to one another, which are from 1= equal importance to 9 absolute 
importance (Hatton, 2008; Davis 2005). After all elements have been compared with the 
priority scale pair by pair, a paired comparison or judgment matrix is formed.  
Personal trait indicators under individual dimension (Table I) is used to illustrate the 
priority rating process. This matrix is composed of four rows and four columns (i.e. a 4 x 4 
matrix). In this table, as the barriers A.1 and A.2 are expected to be equal in weight, a “1” is 
assigned to both positions. Then, as barrier A.4 dominates over barrier A.1, a whole number 
5 is entered in row A.1 column A.4, and the reciprocal (i.e. 1/5) is entered in row A.4 
column A..1. “1” is also assigned when the same element is compared in row and column. 
(A.1 – A.4 are the numbering represent personal trait barriers as shown in Table II).  
 
Table 1 













A.1 1 1 1 5 0.32 
A.2 1 1 1 5 0.31 
A.3 1 1 1 5 0.31 
A.4 1/5 1/5 1/5 1 0.06 
CR value 0.00 
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Step 6. Estimating relative weights of elements on each level in the hierarchy  
After comparing data in couples, the weight of each element is computed through a 
number of numerical calculations. The “Eigenvalue” approach is used to estimate the 
relative weight of decision elements and aggregate the relative value of decision elements 
to come out with priority list of alternatives (Karaarslan and Gundogar, 2008; Begicevic et 
al 2006; Huang et al 2004). As shown in Table I, the relative weights of the elements are 
listed in column 6.    
 
Step 7. Calculating the degree of consistency in order to validate the results  
It is known that people are often inconsistent in answering questions, and thus one of the 
important tasks of AHP is to calculate the consistency level of the estimated vector. 
Consistency ratio (CR) is used to measure the consistency in the pair-wise comparison. 
Saaty (1994) has set the acceptable CR values for different matrices’ sizes; the CR value is: 
1. (1) the CR value is 0.05 for a 3-by-3 matrix;  
2. (2) 0.08 for a 4-by-4 matrix; and  
3. (3) 0.1 for larger matrices.  
If the consistency level falls into the acceptable range, the weight results are valid. 
Referring to Table I again, the CR value is 0.00, which is smaller than the acceptable value 
with a 4-by-4 matrix. If the CR is greater than the acceptable value, this empirically reveals 
excessive intransitivity of preferences. CR provides a very good estimation of the 
consistency of the respondents in answering the questions.  
Table II exhibits the results of B2B e- commerce readiness barriers weighting. Column 2 
indicates the final relative weights of all readiness indicators that are ready for calculating 
the readiness scores for the organizations. The weights represent the relative importance of 
each barrier, the more significance a barrier is in determining the readiness level, the 
greater its weighting in the index score.  The CR values are also shown to have acceptable 
consistency. With respect to the reliability of the results, the analysis of pair-wise judgment 
regarding the personal traits is considerably robust with a CR = 0.00. The CR of the other 
barriers for example organizational features (0.06), competencies (0.00), technology (0.06), 
market forces (0.00), supporting industries (0.07) and government (0.0). Even though some 
CR barriers indicates score of 0.06 and 0.07, yet it is still within the acceptable range of less 
than 0.10. We can argue that the results are logical and consistent. However, according to 
Cheng and Li (2001), the CR value could not be computed for a two- element matrix due to 
limitation of the equation. Thus, e- readiness barriers involving business process, do not 
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Table 2 
Final Weights and CR Values for the Barriers 
E-readiness indicators 




A1. Indicators related to personal traits    
1. Feeling of discomfort about B2B EC e-commerce due to unfamiliarity 
with the technology 
0.32 
2. Lack of entrepreneurial mentality to respond to the fast pace of B2B 
market change 
0.31 
3. ‘Wait- and- see’ attitude of top management on the success of B2B EC 
other organizations   
0.31 







B. Barriers related to organizational features   
5. Lack of vision, goal and plan on B2B online system application 0.21 
6. Unfamiliarity with B2B e-commerce business model, processes, 
solutions and benefits 
0.21 
7. Lack of resources allocation (budget, human resources etc) and its 
investment justification. 
0.21 
8. Lack of recognition on the B2B e- commerce to improve and provide 
value to business 
0.21 
9. The difficulty and complexities of B2B system policies and procedures 0.10 
0.06 
10. Organization wants to get fast return on their investment in technology 0.06  
C. Barriers related to competencies   
11. Lack of experience and technical knowledge on B2B online transaction 0.46 
12. The available management and technical training on B2B system is not 
suitable and difficult to understand  
0.45 




D. Barriers related to technology   
14. Limited B2B e-commerce infrastructure (limited bandwidth, hardware 
and software) 
0.44 
15. B2B e-commerce is perceived as relatively difficult or complex 
technology 
0.22 




17. Integration or conversion of current technology to B2B technology is 
difficult, ineffective and costly  
0.06  
18. Difficulty to choose suitable B2B e-commerce technology and standard 0.06  
E. Barriers related to business process   
19. Traditional character of industry, which values and recognize personal 
relationships and trust 
0.61 na 
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Final weight to CR 
E-readiness indicators 
each barrier value 
20. Product complexity that required detail inspections and descriptions  0.39 
F. Barriers related to market forces   
21. Lack of B2B e-commerce knowledge, understanding, and critical mass 
among trading partners 
0.47 
22. Lack of  infrastructure, and guidelines for trading partners to implement 
B2B e-commerce 
0.47 
23. Internal fear of opening corporate systems to trading partners 0.06 
0.00 
G. Barriers related to supporting industries    
24. Lack of robust and stable internet/ network connection & services  
25. Unreliable and ineffective application service providers to provide 
affordable and quality services or products related to B2B e- commerce  
0.72 
0.22 
26. The cost and complexity of moving enormous amounts of information 
to and from the outsource site 
0.06 
0.07 
H. Barriers related to government    
27. Inadequate B2B e-commerce legal related to online communications, 
transactions and agreements 
0.61 
28. Existing trade and access barriers to do B2B e-commerce across 
national borders 
 
29. Lack of industry standard procedures, policy and guidelines to 
implement B2B e-commerce 
30. Unstable economic and political climate in the country that hinders 






Step 8. Calculating the relative weights of those ratings with acceptable degree of 
consistency for the selection criteria  
The relative weights of all selection criteria of this example were calculated, which were 
used to calculate the scores for B2B e- commerce readiness of the organization. (as shown 
in Table V). Adopted from the method used by Huang et al 2004, researcher use a 5 point 
likert scale of:  
1. strongly not agree  2. not agree  3. neutral,  4. agree , and 5. strongly agree 
The assessment is based on the barriers face by the organization which might hinder 
their readiness in implementing the B2B e- commerce application. Thus, the higher the 
score, the lower their readiness levels.  The organization,  assess their readiness for each 
criterion based on the above likert scale and calculated the final score for e-readiness 
measurement. The formula for calculating the final score for each organization is shown 
below: 
Final score = (AHP score N) (X1) …… + (AHP score n)(X30) 
where X1 to Xn are the scores based on likert scale 1 to 5 respectively. To illustrate, we 
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take e- readiness assessment from personal traits aspect (A.1) until government aspect 
(H.30) of company A, based on the formula, the calculation score of readiness is below: 
E- readiness score = 0.32(3) + 0.31(3) + 0.31(3) + 0.0.06(3) + 0.21(3) …… + 0.13(2)  
Table III demonstrates the rating results of B2B e- commerce readiness of the 
organization. As mentioned earlier, the higher the score, the lower the lower the 
organization readiness level. Thus, from the table, it shows that the organization E is the 
most ready as the organization has the lowest final score. This shows that organization E, 
faces the least barriers. The AHP method gives the e- readiness assessment a more 
objective approach to determine their readiness in B2B e- commerce implementation 
compared to non- weighted mean scores. 
 
Table 3 
The rating results for the organization’s B2B e- commerce readiness 
 
Readiness indicators 










1 0.32 3 4 3 5 3 
2 0.31 3 3 2 5 3 
3 0.31 3 2 3 3 3 
A. 
3 0.06 3 2 4 5 3 
5 0.21 3 3 5 4 3 
6 0.21 3 3 4 5 3 
7 0.21 3 3 3 5 3 
8 0.21 3 3 4 3 3 
9 0.10 3 3 4 5 3 
B. 
10 0.06 3 3 4 3 3 
11 0.46 3 3 4 3 3 
12 0.45 4 3 4 5 4 C. 
13 0.09 4 4 4 5 4 
14 0.44 4 4 4 4 3 
15 0.22 2 4 4 4 3 
16 0.22 4 4 2 4 3 
17 0.06 3 4 3 5 3 
D. 
18 0.06 3 4 3 5 2 
19 0.61 2 3 4 4 2 
E. 
20 0.39 4 2 4 2 2 
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Readiness indicators 








21 0.47 3 2 4 4 3 
22 0.47 4 3 4 5 4 F. 
23 0.06 3 3 4 5 3 
24 0.72 3 4 4 5 4 
25 0.22 3 4 4 3 4 
G. 
 
26 0.06 1 4 1 5 4 
27 0.61 3 4 4 5 3 
28 0.13 3 4 4 4 3 
29 0.13 3 4 1 5 2 
H. 
30 0.13 2 4 4 5 2 
TOTAL SCORE 24.98 26.18 29.62 34.01 24.69 
 
Conclusion 
B2B e-commerce is well known as one of the key drivers in sustaining organization’s 
competitiveness, thus, the complexity of the application might require company to know to 
what degree it is ready for B2B e-commerce. Since B2B e- commerce investments are very 
expensive, the fulfillment of important B2B e- commerce elements are critically important 
and a wrong decision causes big losses in terms of time, workforce and money (Karaslan, 
2008). This paper is intended to demonstrate the use of AHP in weighting and prioritizing 
the critical factors in B2B e- commerce adoption.  The AHP technique helped to recognise 
organization key capabilities with consistent results. We believe that our model and 
methods can help the organization to explore its potential strength areas to reach its 
business goals, and shed some light on the most online business competencies that they 
need to develop in immediate future. The proposed method in this study can be applied to 
any organization considering the requirements and priorities of the related e- commerce 
project. The calculated score might change from firm to firm for evaluation purposes 
(Karaaslan,2008). In the future, the weighting method should also be considered in a 
broader sense. Other relevant weighting techniques as mentioned above, should be 
incorporated in the model as the choice between several weighting methods may influence 
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